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(54) Method and die assembly device for molding laminated assemblies 


(57) In a method for molding a laminated assembly 
comprising a resin core member and a surface skin 
member covering a part of the surface of the resin core 
member, molding defects such as short shots are elim- 
inated, and the weight of the product is reduced by re- 
ducing the th ickness of the resin core member. Separate 
gates are provided for the part of the product covered 
by the surface skin member and the part not covered by 
the surface skin member. Semi-molten resin is delivered 
from the gates provided in a part of the lower die corre- 
sponding to the part of the resin core member covered 
by the surface skin member when the upper die is at its 


first stationary position defining a relatively large clear- 
ance between the upper and lower dies. Additional 
semi-molten resin is delivered from the gates provided 
in a part of the lower die corresponding to the exposed 
part of the resin core member when the upper die is at 
its second stationary position defining a relatively small 
clearance between the upper and lower dies. Thereby, 
the molding precision can be improved, and the freedom 
in the design of the shape of the laminated assembly 
can be increased. In particular surface flaws such as sil- 
ver streaks and flow marks can be eliminated for the ex- 
posed part of the surface of the resin core member. 
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Description 

TECHNICAL FIELD 

The present invention relates to a method and a die s 
assembly device for molding laminated assemblies 
which are suitable for use as automotive door trims and 
other automotive upholstery components, and in partic- 
ular to a method and a die assembly device for molding 
laminated assemblies which can mold two-element as- 
semblies including a resin core member and a surface 
skin member integrally covering a part of the resin core 
member at high precision. 

BACKGROUND OF THE INVENTION 

Figure 14 is a front view of an automotive door trim 
given as an example of an automotive upholstery com- 
ponent. This automotive door trim 1 is constructed as a 
two-element molded assembly having an upper portion 
1a and a lower portion 1b of contrasting appearances 
(including colors) with the aim to improve its external ap- 
pearance. Normally, the upper portion 1a and the lower 
portions 1 b are fabricated separately, and are joined by 
using screws . 

More recently, it has been proposed to use a com- 
mon resin core member to provide a more economical 
two-element molded assembly. Such a molded assem- 
bly typically comprises, as illustrated in Figure 1 5, a res- 
in core member 2 molded into a curved shape, and pro- 
vided with a sufficient rigidity to retain its shape, and a 
surface skin member 3 covering a part of the resin core 
member 2. With regard to the upper portion 1a, the sur- 
face of the resin core member 2 is covered by the sur- 
face skin member 3. With regard to the lower potion 1 b, 
no surface skin member is used, and the resin core 
member 2 is exposed so that a contrasting appearance 
may be created in relation with the upper portion 1a. 

The applicant of this application has previously filed 
a Japanese patent application No. 6-1 81 500 on a meth- 
od for molding a laminated assembly such as the auto- 
motive door trim 1 illustrated in Figures 14 and 15. Ac- 
cording to this previous proposal, as illustrated in Fig- 
ures 16 to 18, when the upper and lower dies 4 and 5 
for mold press forming are open, the surface skin mem- 
ber 3 is placed on a part of the die surface of the upper 
die 5 as illustrated in Figure 16, and the upper die 5 is 
lowered by a prescribed stroke so that a prescribed gap 
is defined between the upper and lower dies 4 and 5. 
Then, semi-molten resin M is delivered from an injection 
molding device 6 connected to the lower die 4 to a pre- 
scribed area of the die surface of the lower die 4 via a 
gate 4a passed through the lower die 4 as illustrated in 
Figur 17. Ther after, th upp r die 5 is low red to its 
bottom dead center, and th upper and low r di s 4 and 
5 are closed upon each other so that th r sin core 
member 2 is mold press formed into the pr scribed 
shape while the surfac skin member 3 is integrally at- 


tached to a part of the surface of the resin core member 
2 as illustrated in Figure 1 8. The molding of the automo- 
tive door trim 1 as illustrated in Figures 1 4 and 1 5 is thus 
completed. 

According to this conventional method for molding, 
the location of the gate 4a in the lower die 4 is restricted 
to be under the surface skin member 3 to avoid any un- 
desirable surface flaws such as flow marks and silver 
streaks from appearing on the front surface of the resin 
core member 2. However, it is difficult to deliver the 
semi-molten resin M to all corners of the cavity from 
such a gate 4a alone, and, hence, the possibility of the 
occurrence of undesirable molding results, such as 
short shots caused by the failure to deliver the semi- 
molten resin M to the peripheral part of the cavity, tends 
to be undesirably high depending on the melt index of 
the resin or a measure of the fluidity of the semi-molten 
resin M. A short shot could be avoided if the thickness 
of the resin core member 2 is increased to increase the 
fluidity of the resin, but the increase in the thickness of 
the resin core member 2 means a higher material cost 
and a greater weight. 

BRIEF SUMMARY OF THE INVENTION 

In view of such problems of the prior art, a primary 
object of the present invention is to provide an improved 
method for molding laminated assemblies which can 
achieve a favorable external appearance by covering a 
part of a resin core member with a surface skin member 
and thereby producing a contrasting effect, and which 
can mold laminated assemblies at a high precision so 
that the thickness of the resin core member can be re- 
duced and the weight of the assembly can be thereby 
reduced. 

A second object of the present invention is to pro- 
vide a method for molding laminated assemblies which 
can prevent the surface skin member from being ther- 
mally or physically damaged during the mold press 
forming process. 

A third object of the present invention is to provide 
a method for molding laminated assemblies which can 
prevent surface flaws such as flow marks and silver 
streaks from showing on the surface of the exposed part 
of the resin core member. 

A fourth object of the present invention is to provide 
a die assembly device which is suitable for implement- 
ing the method of the present invention. 

According to the present invention, these and other 
objects can be accomplished by providing a method for 
molding a laminated assembly essentially consisting of 
a resin core member formed by molding semi-molten 
resin into a prescribed shape in a mold press forming 
die assembly, and a surfac skin m mb r integrally 
placed over a part of the surface of the resin cor m m- 
ber during the process of mold press forming th r sin 
core member , comprising the steps of: mounting the 
surface skin member on a part of the die surface of an 
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upper die for mold press forming; lowering the upper die 
on which the surface skin member is mounted to a first 
stationary position at which a certain clearance is de- 
fined between the upper die and a lower die for mold 
press forming; supplying semi-molten resin from a gate 
provided in a part of the lower die corresponding to the 
surface skin member onto the die surface of the lower 
die; further lowering the upper die to a second stationary 
position: supplying semi-molten resin from a gate pro- 
vided in a part of the lower die corresponding to an ex- 
posed part of the resin core member onto the die surface 
of the lower die; further lowering the upper die to a bot- 
tom dead center whereby the resin core member is mold 
press formed into a prescribed shape while the surface 
skin member is integrally attached to a part of the sur- 
face of the resin core member as the upper and lower 
dies are closed upon each other. 

This method can be favorably implemented by us- 
ing a die assembly device comprising: an upper die hav- 
ing a die surface on a part of which a surface skin mem- 
ber may be mounted, and adapted to be moved verti- 
cally by a prescribed stroke and to be kept stationary at 
two prescribed positions; and a lower die which is con- 
nected to an injection molding device and is provided 
with a gate for supplying semi-molten resin material for 
a part of the resin core member covered by the surface 
skin member , another gate for supplying semi-molten 
resin material for a part of the resin core member not 
covered by the surface skin member, and valves for se- 
lectively opening and closing the respective gates. 

Thus, the gates are provided separately for the part 
covered by the surface skin member and the part not 
covered by the surface skin member, and the upper die 
is kept stationary at two points during its downward 
stroke. Therefore, the semi-motten resin can be sup- 
plied to the part under the surface skin member with a 
relatively large clearance defined between the upper 
and lower dies so that the surface skin member is pre- 
vented from being thermally and physically damaged by 
the semi-molten resin at a high temperature. The semi- 
molten resin can be supplied to the part exposing the 
surface of the resin core member with a relatively small 
clearance defined between the upper and lower dies so 
that surface flaws such as flow marks and silver streaks 
can be prevented from occurring, and the semi-molten 
resin can be delivered to all corners of the cavity without 
causing any short shots. 

By providing a separating plate in the lower die for 
mold press forming for dividing two flows of the semi- 
molten resin supplied from their respective gates from 
each other, it is possible to completely separate the two 
flows of the semi-resin and improved molding results 
can be achieved. In particular, by allowing two different 
resin mat rials to be us d for the part cov r d by the 
surface skin member and the part not covered by th 
surfac skin member, it is possibl tosel ct optimal ma- 
t rials for the different parts of the product, for instance 
by selecting an inexp nsive material for the concealed 


part of the product and a high grade material for the ex- 
posed part of the product. It is therefore possible to max- 
imize the attractiveness of the product at a minimal cost. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Now the present invention is described in the fol- 
lowing with reference to the appended drawings, in 
which: 

10 

Figure 1 is a front view of the automotive door trim 
which is fabricated by the method of the present 
invention ; 

Figure 2 is a sectional view taken along line ll-ll of 
15 Figure 1 ; 

Figure 3 is a sectional view showing a first embod- 
iment of the die assembly device which can be used 
for implementing the method of the present inven- 
tion; 

20 Figure 4 is an end view as seen from the direction 
indicated by arrow A in Figure 3; 
Figure 5 is a time chart showing the press mode.of 
the upper die illustrated in Figure 3; 
Figure 6 is a sectional view showing the process of 

2S mounting the surface skin member according to the 
method of the present invention; 
Figure 7 is a sectional view showing the upper die 
according to the present invention at its first station- 
ary position; 

30 Figure 8 is a sectional view showing the upper die 
according to the present invention at its second sta- 
tionary position; 

Figure 9 is a sectional view showing the process of 
mold press forming according to the method of the 

35 present invention; 

Figure 10 is a sectional view showing the process 
of mounting the surface skin member according to 
the second embodiment of the method of the 
present invention; 

40 Figure 1 1 is a sectional view showing the upper die 
according to the second embodiment of the present 
invention at its first stationary position; 
Figure 1 2 is a sectional view showing the upper die 
according to the second embodiment of the present 

45 invention at its second stationary position; 

Figure 1 3 is a sectional view showing the process 
of mold press forming according to the second em- 
bodiment of the method of the present invention; 
Figure 14 is a sectional view of a conventional au- 

50 tornotive door trim; 

Figure 15 is a sectional view taken along line XV- 
XV of Figure 14; 

Figure 16 is a sectional view showing the process 
of mounting the surfac skin m mb r according to 
55 the prior art; 

Figure 17 is a sectional view showing the process 
of supplying the semi-molten resin according to the 
prior art; and 
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Figure 18 is a sectional view showing the process 
of mold press forming according to the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First of all : the structure of the automotive door trim 
10 fabricated by the method of the present invention is 
briefly described in the following with reference to Fig- 
ures 1 and 2. The automotive door trim 1 0 essential con- 
sists of a resin core member 20 molded into a desired 
curved shape, and a surface skin member 30 integrally 
attached toa part of the resin core member20. The resin 
core member 20 is made of polypropylene resin mixed 
with a filler such as talc, and is molded into a complicat- 
ed curved shape by the mold press forming process as 
described hereinafter. During this mold press forming 
process, the surface skin member 30 is integrally at- 
tached to a part of the surface of the resin core member 
20. 

The surface skin member 30 comprises a top layer 
31 made of a PVC sheet, and a foamed lining layer 32 
made of polyethylene foam. A groove 21 having a depth 
in the rage of 5 to 10 mm is formed in the resin core 
member 20 along the lower periphery of the surface skin 
member 30. By fitting the lower edge of the surface skin 
member 30 in this groove 1 1 , the appearance of the sur- 
face skin member 30 along its periphery is improved. 

The automotive door trim 10 which is made by the 
method of the present invention consists of an upper 
portion A in which the surface skin member 30 covers 
the resin core member 20, and a lower portion B in which 
the resin core member 20 is exposed so that a contrast- 
ing appearance may be created between the upper and 
lower portions A and B. Therefore, as compared with 
the conventional door trim made by a two-element mold- 
ed assembly, because the resin core member 20 is uni- 
tary or is integrally formed, the manufacturing steps can 
be simplified. In particular, the need for joining the lower 
member and the upper member together with screws or 
the like can be eliminated, and a substantial reduction 
in cost can be achieved. 

As will be described hereinafter, by appropriately 
selecting the positions of the gates for supplying semi- 
molten resin M1 and Ml, and scheduling the press 
mode, surface flaws such as flow marks and silver 
streaks are prevented from appearing on the surface of 
the lower portion B of the door trim 10, and molding de- 
fects such as short shots can be avoided so that the res- 
in core member 20 is given with a favorable external ap- 
pearance and the reject ratio can be reduced to a lower 
I vel than was heretofore possible. 

Figure 3 shows th structure of a first mbodiment 
of th molding die assembly used for implementing the 
method of th pres nt inv ntion. This molding di as- 
sembly comprises a low r die 40 for mold press forming 
adapted to receiv semi-molten resin serving as the ma- 
terial for the resin core member 20 on its di surface, an 


upper die 40 for mold press forming which is located 
above the lower die 40 for mounting a surface skin mem- 
ber 30 on a part of its die surface and is adapted to be 
moved vertically by a prescribed stroke, and an injection 

5 molding device 60 which is connected to the lower die 
40 for supplying the semi-molten resin M thereto. 

More specifically, the upper die 50 for mold press 
forming can move vertically by a prescribed stroke by a 
lifting cylinder 51 , and is provided with a die surface con- 

10 forming to the shape of the product. A plurality of vacu- 
um suction holes 52 are formed in prescribed locations 
of the die surface of the upper die to mount the surface 
skin member 30 on a part of the die surface of the upper 
die 50, and these vacuum suction holes 52 are commu- 

15 nicated with a vacuum pump 54 via a conduit 53 provid- 
ed with an on-off valve 55 such as a solenoid valve. The 
lower die 40 for mold press forming is incorporated with 
a manifold 41 which is connected to the nozzle of an 
injection molding device 60, and a plurality of gates 42 

20 and 43 communicating with the manifold are provided 
in selected locations of the lower die 40. 

One of the features of the present invention is that 
the gates 42 and 43 are provided in both the area cor- 
responding to the surface skin member 30 (surface skin 

25 area) and the area corresponding to the exposed part 
of the resin core member 20 (resin core area) with re- 
gard to a two-element molded assembly. More specifi- 
cally, as illustrated in the plan view of the lower die 40 
for mold press forming of Figure 4, for molding the door 

30 trim 1 0, a pair of surface skin member area gates 42 are 
provided in the parts corresponding to the upper portion 
A covered by the surface skin member 30, and another 
pair of resin core member area gates 43 are provided 
in the parts corresponding to the lower portion B pre- 

35 senting an exposed surface of the resin core member 
20. 

The gates 42 and 43 are provided with respective 
valves 44 and 45 for controlling the timing of delivering 
semi-molten resin from these gates 42 and 43. There- 
to fore, semi-molten resin M1 is delivered to the part cor- 
responding to the upper portion A covered by the sur- 
face skin member 30 via the gates 42, and remaining 
semi-molten resin M2 is delivered to the part corre- 
sponding to the upper portion B presenting an exposed 
45 surface of the resin core member 20. 

Now the press stroke of the upper die 50 for mold 
press forming is described in the following with refer- 
ence to the flow chart of Figure 5. The upper die 50 is 
lowered from its upper limit position (a) to position (b) 
so by the action of the lifting cylinder 51 , and while the up- 
per die 50 remains stationary at this position, the semi- 
molten resin M1 is delivered from the gates 42. 

Thereafter, the upper die 50 is lowered from position 
(c) to position (d), and whil the upper die 50 r mains 
55 stationary at this position for th s cond time, th semi- 
molt n resin M2 is delivered from the other gates 43. 
The upp r die 50 is further lowered to its bottom dead 
center, and the mold press forming is carried out as the 


4 


7 


EP 0 734 832 A2 


8 


upper die moves from position (e) to position (f). Once 
the molding process is completed, the upper die 50 is 
raised to its upper limit position (g). 

As for the actual distances between these positions, 
according to this embodiment, the first stationary posi- 
tion of the upper die 50 is 50 mm above the bottom dead 
center of the upper die 50, and the second stationary 
position is 3 mm above the bottom dead center. At the 
bottom dead center, the clearance between the upper 
and lower dies is 4.5 mm for the area covered by the 
surface skin member and 2.5 to 3.0 mm for the area 
where the surface of the resin core member is exposed. 
This is based on the fact that the sum of the thickness 
of the resin core member 20 or 3 mm and the com- 
pressed thickness of the surface skin member 30 or 1 .5 
mm is 4.5 mm. 

The time periods indicated in the time chart are only 
an example, and are not intended to be restrictive. 

Now the process of fabricating the door trim 10 is 
described in the following with reference to Figures 6 to 
9. First of all, when the upper die 50 is at its upper limit 
position as illustrated in Figure 6, the surface skin mem- 
ber 30 is mounted on the die surface of the upper die 
50 with its top layer 31 facing the die surface. The sur- 
face skin member 30 may be already provisionally 
formed at this time point, but when the shape of the prod- 
uct is simple, the surface skin member may not be 
formed at this point. Thus, whether the surface skin 
member is provisionally formed or not at this stage is 
purely optional. 

When mounting the surface skin member 30, a vac- 
uum pump 54 is activated, and the on-off valve 55 is 
appropriately opened or closed so that suitable vacuum 
suction force is applied to the surface skin member 30 
via the vacuum suction holes 52, and the surface skin 
member 30 is appropriately retained in position at a pre- 
scribed location on the die surface of the upper die 50. 
Thereafter, the upper die 50 is lowered by a prescribed 
stroke by the action of the lifting cylinder 51 as illustrated 
in Figure 7, and the upper die 50 is temporarily kept sta- 
tionary at a point 50 mm above its bottom dead center. 
At this point, semi-molten resin (M1 ) is supplied to a re- 
gion located under the surface skin member 30 via the 
gates 42. 

At this point, the foamed layer 32 ol the surface skin 
member 30 is protected from being damaged by the 
heat from the semi-molten resin M1 because a relatively 
large clearance is defined between the foamed layer 32 
and the semi-molten resin Ml. 

Then, as illustrated in Figure 8, the upper die 50 is 
further lowered by the action of the lifting cylinder 51 to 
a second stationary position. The second stationary po- 
sition is located 3 mm above the bottom dead center of 
the upper di , and, at this point, semi-molten r sin is 
deliv r d f rom th other gat s 43. 

Th reaft r, the semi-molten resin M2 defines a sur- 
face of the lower portion B of th door trim 1 0 when it is 
mold d into the product. At this point, the clearance be- 


tween the upper and lower dies 40 and 50 is so small 
that there is no substantial drop in the temperature of 
the semi-molten resin M2, and its fluidity of the r sin is 
substantially maintained. Therefore, the surface of the 
5 product is made free from such surface flaws as silver 
streaks and flow marks. 

Then, as shown in Figure 9, the upper die 50 is low- 
ered to its bottom dead center, and the resin core mem- 
ber 20 is mold press formed into the prescribed shape 
10 while the surface skin member 30 is thermally attached 
to the part of the surface of the resin core member 20 
corresponding to the upper portion A of the door trim 1 0. 

Thus, according to the method of the present inven- 
tion, the upper die 50 for mold press forming is kept sta- 
is tionary at two points in its downward stroke, and the 
gates 42 and 43 are provided in both the area covered 
by the surface skin member 30 and the area not covered 
by the surlace skin member 30. Therefore, as opposed 
to the prior art which provides the gates only in the area 
20 covered by the surface skin member 30, unsatisfactory 
mold results such as short shots can be avoided, and 
excessive weights due to excessive thicknesses can be 
avoided. Also, freedom in the selection of the resin ma- 
terial and the molding conditions can be reduced, and 
25 the resin materials M1 and M2 for the resin core member 
20 can be selected from a wider range of resin materials 
having different degrees of fluidity. 

If the positions of the gates 43 for the part of the 
resin core member not covered by the surface skin 
30 member are selected at parts where the two flows of the 
semi-molten resin M1 and M2 overlap each other, weld 
marks and flow marks can be effectively prevented. 

Figures 10 to 13 show another embodiment of the 
method of the present invention, and Figure 10 illus- 
35 trates the structure of a molding die assembly device for 
implementing this method. 

The parts corresponding to those of the first embod- 
iment are denoted with like numerals, and the detailed 
description thereof is omitted. 
40 In the molding die assembly device used in the sec- 
ond embodiment, the gates 42 and 43 are connected to 
associated manifolds 41a and 41b, respectively, which 
are in turn connected to associated injection molding de- 
vices 61 and 62. Additionally, a separating plate 70 
45 which can be moved vertically is provided in the lower 
die 40 along the boundary of the door trim 1 0. The struc- 
ture of the upper die 50 for mold press forming is similar 
to that of the first embodiment, and the description there- 
of is therefore omitted. 
so The separating plate 70 is secured to the upper nd 
of a piston rod 72 extending out of a cylinder 71 such as 
a hydraulic cylinder and a pneumatic cylinder, and is 
used for achieving a favorable external appearance of 
th resin core member by pr v nting the mixing of th 
55 two flows of the semi-molten resin M1 and M2 supplied 
from the respective gates 42 and 43. 

Th step of mounting the surface skin m mber 30 
on a part of the di surface of the upper die 50 is similar 
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to that of the first embodiment. At this point, the sepa- 
rating plate 70 is at its uppermost position. 

Then, as illustrated in Figure 11 , when the upper die 
50 is lowered to its first stationary position, the semi- 
molten resin M1 is delivered from one of the injection $ 
molding device 61 via the manifold 41 a and the gate 42. 
Thereafter, the upper die 50 is further lowered to its sec- 
ond stationary position, and the semi -molten resin M1 
is compressed, but the separating plate 70 prevents the 
semi-molten resin M1 from flowing into the part corre- 10 
sponding to the lower portion. Then, the semi-molten 
resin M2 is delivered from the other injection molding 
device 62 via the manifold 42a and the gate 43. At this 
point, the separating plate 70 is lowered by the action 
of the cylinder 71. 15 

As illustrated in Figure 13, the upper die 50 is low- 
er d to its bottom dead center, and presses the resin for 
a prescribed time period. As a result, a two-element 
molded assembly free from surface flaws and having an 
attractive appearance can be easily obtained as with the 20 
first embodiment. 

According to the second embodiment, because the 
two flows of the semi-molten resin M1 and M2 are sup- 
plied from separate injection molding devices 61 and 62 
via the gates 42 and 43, respectively, it is possible to 25 
use different materials for different parts of the product 
to achieve favorable design characteristics in an eco- 
nomical fashion. For instance, the semi-molten resin M2 
for the lower portion B, where the surface of the resin 
core member is exposed, may be mixed with pigment 30 
of a desired color, but the semi-molten resin M1 for the 
upper portion A which is concealed from the view may 
consist of an inexpensive material containing no pig- 
ment. 

The separating plate 70 may also be applied to the 35 
first embodiment. In this case, even when chips of the 
foamed layer 32 of the surface skin member 30 mixes 
into the semi-molten resin M1 for the part covered by 
the surface skin member, the separating plate 70 can 
prevent the chips from m ixing into the semi-molten resin 40 
M2 for the exposed part of the resin core member 20. 

As described above, the method and the die assem- 
bly device of molding laminated assembly according to 
the present invention provides the following advantag- 


es. 


(1 ) In mold press forming a two-element molded as- 
sembly, separate gates are provided for the part of 
the tower die corresponding to the area covered by 
the surface skin member and the part of the lower so 
die corresponding to the area exposing the resin 
core member, and when supplying semi-molten res- 
in from these gates, the upper die is kept stationary 
at two points during its downward stroke so as to 
suitably adjust th clearanc between the upper 55 
and lower dies. Ther fore, the surf ac skin member 
is protected from thermal damages, and the resin 
core member may be made free from such surface 


flows as silver streaks and weld marks so that a two- 
element molded assembly having a favorable ap- 
pearance and touch can be mass produced. 

(2) In mold press forming a two-element molded as- 
sembly, separate gates are provided in the part of 
the lower die corresponding to the area covered by 
the surface skin member and the part of the lower 
die corresponding to the area exposing the resin 
core member as opposed to the prior art in which 
the gates are provided only the region correspond- 
ing to the part of the resin core member covered by 
the surface skin member. Thus, the location of the 
gates can be arbitrarily selected, and it is not nec- 
essary to distribute the resin to remote comers. As 
a result, the freedom in the design of the die assem- 
bly can be improved, and defective molding results 
such as short shots can be avoided. 

(3) I n mold press forming a two-element molded as- 
sembly, separate gates are provided for the part of 
the product covered by the surface skin member 
and the part not covered by the surface skin mem- 
ber. Therefore, it is possible to deliver the semi-mol- 
ten resin to all corners of the cavity even when the 
thickness of the resin core member is small. Thus, 
the freedom of the design of the shape of the prod- 
uct can be improved, and the weight of the product 
can be reduced. 

(4) According to the invention set forth in claim 3, a 
plurality of different injection molding devices are 
connected to the associated gates provided in the 
lower die for mold press forming, and a separating 
plate is provided in the lower die along the dividing 
line of the product. It is therefore possible to select 
appropriate materials for different parts of the prod- 
ucts by using a material having a favorable appear- 
ance for the part of the product exposing the resin 
core member and an inexpensive material for the 
part of the product covered by the surface skin 
member. Thus : the design characteristics of the 
product can be improved at a minimum cost. 


Claims 


45 1. 


A method for molding a laminated assembly essen- 
tially consisting of a resin core member formed by 
molding semi-molten resin into a prescribed shape 
in a mold press forming die assembly, and a surface 
skin member integrally placed over a part of said 
surface of said resin core member during said proc- 
ess of mold press forming said resin core member, 
comprising said steps of: 

mounting said surfac skin memb r on a part 
of said di surface of an upp r die for mold 
pr ss forming; 

lowering said upper die on which said surface 
skin member is mounted to a first stationary po- 
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sition at which a certain clearance is defined supplied from said respective injection molding de- 

between said upper die and a lower die for mold vices, 
press forming; 

supplying semi-molten resin from a gate pro- 
vided in a part of said lower die corresponding s 
to said surface skin member onto said die sur- 
face of said lower die; 

further lowering said upper die to a second sta- 
tionary position; 

supplying semi-molten resin from a gate pro- io 
vided in a part of said lower die corresponding 
to an exposed part of said resin core member 
onto said die surface of said lower die; 
further lowering said upper die to a bottom dead 
center whereby said resin core member is mold is 
press formed into a prescribed shape while said 
surface skin member is integrally attached to a 
part of said surface of said resin core member 
as said upper and lower dies are closed upon 
each other. 20 


2. A die assembly device for carrying out a method as 
defined in claim 1 , comprising: 

an upper die having a die surface on a part of 25 
which a surface skin member may be mounted, 
and adapted to be moved vertically by a pre- 
scribed stroke and to be kept stationary at two 
prescribed positions; and 

a lower die which is connected to an injection 30 
molding device and is provided with a gate for 
supplying semi-molten resin material for a part 
of said resin core member covered by said sur- 
face skin member, another gate for supplying 
semi-molten resin material for a part of said res- 35 
in core member not covered by said surface 
skin member, and valves for selectively open- 
ing and closing said respective gates. 

3. A die assembly device for molding a laminated as- 40 
sembly according to claim 2, wherein a separating 
plate is provided in said lower die for mold press 
forming for dividing two flows of said semi-molten 
resin supplied from their respective gates from each 
other. 45 


4. A die assembly device for molding a laminated as- 
sembly according to claim 2, wherein said injection 
molding device comprises a first injection molding 
device for supplying semi-molten resin to said gate so 
provided in said lower die for a part of said resin 
core member covered by said surface skin member, 
and a second injection molding device for supplying 
s mi-molten resin to said gat provided in said low- 
er di for a part of said resin cor member not cov- ss 
er d by said surface skin member, a vertically 
moveable separating plate b ing provided along a 
boundary between two flows of semi-molten resin 
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(54) Method and die assembly device for molding laminated assemblies 


(57) In a method for molding a laminated assembly 
comprising a resin core member and a surface skin 
member covering a part of the surface of the resin core 
member, molding defects such as short shots are elim- 
inated, and the weight of the product is reduced by re- 
ducing the thickness of the resin core member. Separate 
gates are provided for the part of the product covered 
by the surface skin member and the part not covered by 
the surface skin member. Semi-molten resin is delivered 
from the gates provided in a part of the lower die corre- 
sponding to the part of the resin core member covered 
by the surface skin member when the upper die is at its 


first stationary position defining a relatively large clear- 
ance between the upper and lower dies. Additional 
semi-molten resin is delivered from the gates provided 
in a part of the lower die corresponding to the exposed 
part of the resin core member when the upper die is at 
its second stationary position defining a relatively small 
clearance between the upper and lower dies. Thereby, 
the molding precision can be improved, and the freedom 
in the design of the shape of the laminated assembly 
can be increased. In particular surface flaws such as sil- 
ver streaks and flow marks can be eliminated for the ex- 
posed part of the surface of the resin core member. 
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